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Section 1. Project Summary and Overall Approach 
 
 
A. VEHICLES AND TECHNOLOGIES 
Chalkyitsik Village Council (CVC) power plant, seeks to collaborate on a certified engine repower 
project that will replace existing diesel generator(s), with newer and more efficient models. The 
Chalkyitsik Village Council is seeking grant funding to replace its two non-tiered diesel generators in the 
tribally owned power plant.  With the support of this DERA funding, CVC will be able to replace the 
current Tier 0 mechanically regulated generators, with 2 certified Tier 3 marine jacketed electronically 
regulated generators, with appropriate PM controls drawn from the EPA RICE rule.  
 
The two new generators will replace; Unit 1 – 1995, 6 cylinder non-tiered Mechanical 125kw and Unit 2, 
1995, 6 cylinder non-tiered Mechanical 65kw that are currently in place. The 125kW and 65kW units 
have more than 3-years remaining useful life. The typical useful life of a prime power diesel generator in 
rural Alaska, operating at 1800 rpm, is 60,000+ hours, through rebuilds you can extend this indefinitely.  
 
The use of Tier 3 marine generator is necessary because of their proven reliability in the harsh 
environment in rural Alaska. Tier 3 marine generators are equipped with electronically controlled 
governors and high-pressure common rail fuel systems, and are turbocharged and after-cooled, which 
improves performance and reduces emissions. Use of Tier 4 industrial generator in prime power 
applications in remote areas of Alaska is not viable due to lack of diesel exhaust fluid (urea) and ULSD 
fuel. Tier 3 industrial generators with exhaust gas recirculation (EGR) and variable geometry 
turbochargers have proven unreliable. Rural Alaska communities rely on diesel generators for 24-hour 
prime power. Reliability is the first priority in selecting a generator, as they serve as the means to provide 
for the health and welfare of the Chalkyitsik Native Village. 
 
Heat recovery from diesel generators is among the most viable and efficient energy conservation 
measures available to rural Alaskan communities. Marine diesel generators equipped with water-jacketed 
exhaust manifolds considerably increase available heat recovery compared to an equivalent horsepower 
industrial generators. Currently, generators in Chalkyitsik recover heat that is then used by the school. 
With the new generators, Chalkyitsik will add the necessary piping to duplicate the heat recovery project. 
This voluntary cost-share is detailed in the budget, and includes the purchase of materials and labor 
required to duplicate this service. This voluntary improvement will enrich the environmental outcomes of 
the project. 
 
As owner and operator of the utility, the Chalkyitsik Village Council will assume ownership of all 
facilities, equipment, and they will operate and maintain the generators. The CVC utility is a standalone 
grid that uses diesel generators to produce power. There are no maintained roads to Chalkyitsik, thus fuel 
delivery is accomplished only by airplane. Chalkyitsik currently utilizes a wood-frame building that is 
20’x 24’ to house the generator set and service it’s customers. In this case, the population of Chalkyitsik 
is 74 with 44 Residential customers.  
 
Rural communities in Alaska are not connected to the electrical grid and must generate their own 
electricity. Small diesel power plants are used for this purpose and many of the power plants in these 
communities rely on old technology, high emitting, non-certified diesel generators. The generators must 
be absolutely reliable to provide consistent power to the residents to ensure health and welfare. The 
current cost of electricity in Chalkyitsik according to a recently completed rate analysis is $0.95 per kWh. 
The installation of newer, cleaner, appropriately sized generators will decrease fuel consumption, reduce 
emissions, and lower the cost of power. 
 



 3 

Installing new, more efficient generators will both reduce the emissions per quantity of fuel 
combusted, as well as be more efficient, further reducing emissions, as well as saving money. In 
most rural communities, diesel is well over $5.57 per gallon and can be significantly higher. 
Occasionally, a community may experience a fuel shortage if fuel transport is delayed. Again, 
increased fuel efficiency can make supplies last longer, reducing the chances of shortages.  
Restrictions for Mandated Measures: 
Marine Tier 3 generators have proven to be reliable and efficient as prime power sources in Alaska 
villages. Use of Tier 3 marine generators to repower non-certified industrial diesel generators does not 
conflict with DERA requirements, as use of marine generators in a stationary source application are not 
subject to the Restriction for Mandated Measures of the RFP and are exempt from the requirements of 
EPAs locomotive and marine rule. 
Certified Engine Repower Criteria: 
a. Generator Function: The repowered generators will perform the same function as the existing non-

certified generators that are currently in use. 
b. Replacement Specs: Due to technological improvements including electronically controlled 

governors, high pressure fuel system, variable valve timing, higher compression ratios, and multiple 
valves per cylinder, Tier 3 marine generators have more horsepower than non-certified generators of 
the same displacement. Because the DERA generators may need to be repowered gen-sets in existing 
power plants, generators horsepower will be electronically de-rated to match the existing generator, 
feeder conductors, and switchgear breaker electrical rating. 

c. Repower Scrappage: The non-certified engine block being replaced will be rendered permanently 
disabled and disposed of in a local land fill and documented in accordance with EPA procedure lined 
out in the RFP. The Local disposal takes into consideration the high cost of freight in rural Alaska. 

 d. Early Attrition: Non-certified generators to be replaced with DERA funds all have more than 3-years 
remaining useful life. The typical useful life of a prime power diesel generator, operating at 1800 
rpm, is 60,000+ hours. To provide reliability and redundancy, a rural Alaska power plant contains 
three or more prime power diesel gen-sets. Gen-sets are typically operated in a lead-lag configuration, 
so each generator typically runs between about one-third and on-half of the time, or about 3,000 to 
4,000-hours a year. All non-certified generators replaced with DERA funds will have less than 
50,000-hours of documented run time.  

Funding Restrictions: 
No DERA funding awarded will be used for; costs of emissions reductions that are mandated under 
federal law, matching funds for other federal grants, expenses incurred prior to the project period, 
emissions testing and/or air monitoring activities, for fueling infrastructure. The non-certified diesel 
generators proposed for replacement do not have less than 3 years useful life and do not operate less than 
500-hours per year.  
 
2. ROLES AND RESPONSIBILITIES: 
Once the certified engine repower project is funded, the procurement of replacement generators will be 
performed by CVC, with the assistance of project partners TCC and AEA. CVC and its contractors will 
administer installation of the generators, with additional support from partners as needed.  
In accordance with DERA cost-share requirements, DERA funds will cover 75% of the cost to; purchase 
and install the two generators and associated equipment, pay for freight, labor and materials needed to 
install the new generators, and implement required upgrades to interface the generators with the existing 
power plant cooling system and switchgear. The Chalkyitsik Village Council will cover the remaining 
25% of the project with a cash match, and voluntary costs share by duplicating the heat recovery with the 
two new generators. Where remanufactured or rebuild generators are used they will be “certified Tier 
compliant”, in accordance with 40 CFR 1068.120.  
 
Throughout the project, CVC will provide project management to ensure the timely completion of each 
task, and will be assisted by TCC Rural Energy Coordinator. CVC will manage the grant and work with 
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the EPA to ensure all grant requirements are met. CVC will post an RFP for a contractor and select the 
contractor with assistance from TCC. CVC will work with the contractor to oversee the installation and 
commissioning of the equipment and, at the conclusion of the project, CVC staff and contractor will 
inspect the final installation.  
 
3. TIMELINE AND MILESTONES  
The applicant proposes to begin work on the project on January 1, 2017; in accordance with the start date 
listed in Section II.D of the RFP, and will occur over a two-year project timeframe (January 1, 2017-
Decemeber 31, 2018). The timeframe will allow for ample data collection on diesel consumption, 
comparison with previous years’ fuel usage, and preliminary calculation of emissions reductions. 
Installation of the diesel generators will occur in the fall of 2017 with final reporting beginning in 
November and submitted by December 31, 2018. 
 
Task 1: Bidding, procurement and transport of 
John Deere generators  

(January-July 2017). 

Task 2: Installation and commissioning in 
powerhouse  

(August-October 2017). 

Task 3: Preliminary data collection on fuel 
consumption in power plant  

(Winter 2016- 2018). 

Task 4: Final Report preparation and 
submission  

(November - December 2018). 

 
Section 2. Project Location 
A. PROJECT LOCATION:  
Chalkyitsik power plant is located in the village of Chalkyitisk, about 50 miles east of Fort Yukon, on the 
Black River. Chalkyitsik is a fly in only community encompassing 8.7 sq. miles of land and 0.3 sq. miles 
of water. 
Chalkyitsik has a continental arctic climate, characterized by seasonal temperature extremes. Winters are 
long and harsh, and summers warm and short. The average high temperatures, during July, ranges from 
65 to 72 °F. The average low temperature during January is well below zero. Extended periods of -50 to -
60 °F are common. Extreme temperatures, ranging from a low of -71 to a high of 97 °F, have been 
measured. Annual precipitation averages 6.5 inches, and annual snowfall averages 43.4 inches. The Black 
River is ice-free from mid-June to mid-October but is to shallow for barge service. 
B. AREAS OF POOR AIR QUALITY:  
The state of Alaska is not in the DERA programs priorities areas, however they do meet other 
programmatic priorities. The community of Chalkyitsik has had to put their concerns for air quality aside 
for several years, due to tight operating budgets that leave little room for raising extra capital to replace 
existing generators. Increasing rates to offset replacement costs is not feasible due to the demographics 
and population size of the village. In an effort to reduce consumption and thereby emissions, we have 
developed partnerships and information sharing relationships with AEA, IRHA, TCC and Doyon. These 
partnerships have provided us with resources and expertise to advance our goal of reducing emission. 
Once the certified engine repower is completed, efforts of the Chalkyitsik Tribal Council can redirect 
their focus to energy efficiency projects that further reduce consumption and emissions. 

 
C. AREAS THAT RECEIVE A DISPROPORTIONATE QUANITY OF AIR POLLUTION FROM 

DIESEL FLEETS:  
The diesel generators in the power plant run around the clock, thus any improvements in efficiency will 
have a net positive effect on emissions, fuel consumption and fuel cost. In FY 2014/15, the Chalkyitsik 
power plant consumed 23,191 gallons of diesel. The fuel cost is $5.57 per gallon, for a total fuel cost of 
$129,125.  
 


















